Cortisone-induced cleft-palate A/Jax fetal mice were administered tritiated thymidine by intraperitoneal injection of the mothers. Labeled mesenchymal cells of the palatine shelves showed a significant reduction. Also, there was reduced intercellular substance indicated by increased cell density.
In 1960, Walker1 suggested that the force for palatine shelf movement is contained in the sulfated acid mucopolysaccharides. By use of autoradiograms derived from embryos receiving 35S through the placenta, he showed2 a greater intensity of palatine tissue radioactivity in embryos receiving 35S from 14/8 (14 days, eight hours) to 14/18 than from embryos receiving 35S from 12/10 to 14/8. This indicated a sulfated acid mucopolysaccharide synthesis causing a buildup of palatine shelf force, as palatal closure is known to take place from 14/8 to 14/20.
Baxter and Fraser3 demonstrated that cortisone could induce cleft palate in developing mice. Walker4 showed that when A/Jax mice received a schedule of cortisone injections, there was a delay in the average time and rate at which palate shelf movement occurred. He considered this to be the primary cause of cleft palate in newborn mice from a cortisone-treated mother. He4 further suggested that, if cortisone treatment affected the shelves directly, there would be an inhibition in the buildup or the release of the force causing shelf movement.
Larsson5 showed that administration of cortisone lowers sulfate incorporation into the sulfated acid mucopolysaccharides. Layton6 stated that high doses of cortisone appeared to inhibit the synthesis of chondroitin sulfate from the tissues. Cronkite et a17 stated that, although tritiated thymidine is apparently not a normal precursor of deoxyribosenucleic acid (DNA), it can enter the synthetic chain and label DNA at the time of DNA doubling prior to mitosis. It is therefore possible to follow cells from the time of DNA synthesis to ultimate death.
The purpose of this study was twofold: (1) to determine whether there is a significant difference in the premitotic activity labeling index in the palatine shelves of the control and the treated mice, and (2) to determine whether there is a corresponding increase in cellular density relating to the decrease of the acid mucopolysaccharides in the intercellular material.
Materials and Methods Thirty A/Jax mice (20 females, ten males) were used because of their susceptibility to cortisone-induced cleft palate. Males and females were grouped in cages in the evenings and removed in the mornings. Each morning the females were examined for vaginal plugs. When a vaginal plug was identified or suspected, the female was isolated and that date was identified as day zero of pregnancy.
Zero time in assigning ages to embryos was set at 2:00 AM.8 Cortisone acetate (2.5 jtg, 0.1 ml) was injected into the flank of ten pregnant mice at 12:00 PM on the 11th, 12th, 13th, and 14th days of gestation, as estimated by the vaginal plug. The ten control females were injected with 0.1 ml of sterile isotonic saline solution at the same time as the cortisone-treated females. 263
The 20 pregnant experimental and control mice were injected with 0.5 ml tritiated thymidine (specific activity 1.9 curie/ttmol) intraperitoneally one hour prior to death. The pregnant mice were killed at 151/2 and 161/2 days. The uterus was removed and placed in Bouin's fixative from two to four days.
The embryo heads were embedded in paraffin and coronally sectioned at 5 ft. Each 10th section was stained with hematoxylin and eosin for cellular and area identification. Adjacent sections were stained by the, following technics: periodic acid-Schiff (PAS), Alcian blue-aldehyde fuchsin, and Alcian blue-PAS. Autoradiograms were prepared using a modified technic, described by Fitzgerald et al,9 and were stained with nuclear fast red and indigo carmine.
In order to be consistent in the selection of sections through the palate, only sections which included the nasal septum were used for recording cell counts.
Under high dry magnification (X 400), the number of labeled connective tissue cells/ 1,000 cells at the base of the palatine shelf were counted. Three or four black grains over a cell was the criterion for a labeled cell. Four fetuses from each age group were used in the counting. The number of labeled cells/ 1,000 cells were counted for each fetus.
The number of connective tissue cells/ 125 sq mm were counted for each fetus, and an average number of cells/ 0.25 sq mm were obtained.
The Student's t test was used to determine whether there was a significant difference in the number of labeled cells/ 1,000 cells and in the number of cells/0.25 sq mm. Results Tables 1-3 . In all cases, the difference was highly significant, P>0.001.
Results are found in

Discussion
This investigation shows that there are significantly fewer labeled cells in the palate shelves of cleft-palate mice as compared with normal mice. Although the labeled thymidine is picked up by the cells preparing to undergo mitosis, the decreased amount of labeling in the palatine shelves in cleftpalate mice indicates that there are fewer cells being produced by these mice. The fact that the palatine shelves of cleft-palate mice are smaller than their normal couterparts4 is substantiated by a deficiency of cells in the palatine shelves of cleft-palate mice. This deficiency is also significant because the cells produce the acid mucopolysaccharides. A decreased number of cells would therefore indicate that there should also be a corresponding decrease in the amount of intercellular substance (acid mucopolysaccharides) produced in the palatine shelves of cleft-palate mice. The cells in the cleft-palate mice were packed much closer together than the cells in the normal mice. Therefore there is less intercellular substance permitting the observed A deficient amount of intercellular substance (acid mucopolysaccharides) at the time of palatal shelf elevation can be considered a major factor in the development of cleft palate because the synthesis of sulfated acid mucopolysaccharides is considered responsible for the buildup of an internal pressure within the shelves.
Decreased amounts of intercellular substances in cleft-palate mice indicate that cortisone interferes with the formation of acid mucopolysaccharides by the cells.4 Also, the decreased number of cells may be a reason for less intercellular substance.
A decreased synthesis of acid mucopolysaccharides and/or a chemical alteration, ie, interference of sulfation, caused by the cortisone action would interfere with the cation binding properties, elasticity, and swelling capacities of the intercellular substance. An interference in sulfation would also decrease the gelation and viscosity of the acid mucopolysaccharides. This interference is responsible for a delay in the buildup of internal shelf pressure and, thus for a delay in movement of the palatine thus, for a delay in movement of the palatine shelves to a horizontal position.
Conclusions Cortisone was injected into pregnant A/Jax mice to induce cleft palates in their offspring. Cortisone acetate (2.5 jug) was injected in the flank of the pregnant female mice on the 11th, 12th, 13th, and 14th day of the gestation period. The cortisonetreated mice and the controls were killed at 151/2 and 161/2 days, one hour after intraperitoneal injection of 0.5 ml tritiated thymidine.
The number of labeled cells/1,000 cells and the number of cells/0.25 sq mm in the base of the palatine shelves were counted.
There were significantly more labeled cells/ 1,000 cells in the shelves of normal mice than in cleft-palate mice. The decreased number of labeled cells indicates that there were fewer cells preparing to undergo mitosis and, consequently, a decrease number of cells in the palatine shelves.
There was a greater cell density in the palatine shelves of cleft-palate mice than in normal mice. This probably results from a deficient production of intercellular substance (acid mucopolysaccharides), which causes a reduction in shelf pressure and a delay in movement of the palatine shelves.
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